Abstract
Introduction

1
The Loess Plateau of 620 000 km 2 is located in the middle reaches of the Yellow River features from forest to steppe.
12
The areas for historic soil conservation measures in the seven catchments are given
13
in Table 2 , which were obtained through census (Ran et al., 2000) . 
where n is the number of observed data series, and x j and x k are the values in periods 2 j and k (k > j), respectively. For n ≥ 10, the statistic, S, is approximately normally 3 distributed with the mean and variance:
where q is the number of tied groups and t p is the number of data values in the pth 7 group.
8
The standard test statistic, Z, is computed as follows: an upward trend and a negative value of Z, a downward trend.
13
Trend magnitude is estimated using a nonparametric median based slope method 
16
where 1 < j < k < n.  is the median of all possible combinations of pairs for the whole 17 data set. 
25
26
The test statistic counts the number of times a member of the first sample exceeds a member of the 27 second sample. Its statistic k(t) and the associated probabilities used in the significance testing are:
Additionally, sequential Mann-Kendall test is also used to validate the result of change point detected 31
with Pettitt test in streamflow and sediment load. It is also helpful to compare the results of change 32 point tested by the non-parametric methods with the original data series to determine the change 33 point used in this study. 34 35 where N is the length of the time series, x i is the value of the time series at time t, and 10 x is the overall mean of x i .
Serial Correlation Test
11
The significance of r 1 can be estimated using the one-tail 95% significance of the
12
Guassian distribution (WMO 1966):
14
where k is the time lag and r k is the autocorrelation coefficients at the time lag of k .
15
The critical values of the calculated lag-1 serial correlation coefficient, r 1 at the 5% data set used in the study appear to have significant lag-1 serial correlation coefficient.
21
So, Mann-Kendall test is applied to test the trends of the time series in our study. which four catchments were detected at p < 0.001 and one at p < 0.05 (Table 3) . Average 5 change rate of annual streamflow, i.e. runoff coefficient, was -3.39 per year in the three 6 transition zone catchments, but only -0.67 per year in the two rocky mountain catchments.
7
Average change rate for the former was about 5 times that for the latter. However, the 8 two loess hilly-gully catchments, i.e., Qinjian and Yanhe catchments, were an exception.
9
Change rate of the annual streamflow in Qinjian catchment manifested a slightly 10 increasing trend, but in Yanhe catchment, a slightly decreasing trend, both of which were 11 statistically insignificant. curves were derived and relative changes of streamflow at high(5%), median(50%) and 30 low(95%) percentiles in P2 and P3 are listed in Table 4 , as compared to P1.
31
From load data using the same period division criteria as those for annual streamflow (Table 6 ).
5 Table 6 shows that compared to P1, relative changes of sediment load in all the seven 6 catchments were negative at the high(5%), median(50%), and low(95%) percentiles of 7 sediment transport regime in the two latter periods. Days of zero sediment load increased 8 in all the catchments, including the two loess hilly-gully catchments. Green" project on sediment transportation in the study area. However, the effect of
16
"Grain for Green" project implementation is much greater than that of soil conservation 17 measures due to the continuity in the implementation process.
18
Change degrees of annual sediment load were much greater than those of annual 19 streamflow. Change points of annual sediment load in the seven catchments (Table 5) May to October were used in the study, so as to make the results comparable.
3
The range of the scattered distributions of monthly sediment load against monthly 4 streamflow in the three transition zone catchments is up to {1400,1000}, whereas in the 5 two rocky mountain catchments, only {600,100}. Apparently, the former is much wider 6 than the latter. The range of the scattered distribution in the two loess hilly-gully 7 catchments lies in the middle.
8
The regression coefficients can be considered as "sediment generation coefficients" 9 because they may indicate the sediment generation capacity in the catchments. Figure 2   10 shows that the linear regression coefficients, in general, are much higher in the transition (Table 7) .
3
In this study, the absolute value of a constant in the linear regression equation for 4 each of the catchments implies existing in-channel sediment storage in a given period to 5 some extent, which can demonstrate the "sediment generation capacity" in another way.
6
In P1, much more sediment was stored in the three transition zone catchments than in the 7 two loess hilly-gully catchments and the two rocky mountain catchments (Fig.2) . to 80.6% in P3.
22
Compared to P1, the relationship between streamflow and sediment load generally 
30
The implementation of soil and water conservation was expected to control soil erosion than 10% of the total area, the trend of sediment load reduction would not be significant. 
18
In a word, the trends of three indices, i.e., regression equation coefficient, regres- The meaning of the superscripts in this column is the same as that in Table 3 .
4
b The years in bracket in the column mean the change points for the annual streamflow in the catchments.
5
Symbols "*", "**" and "***" indicate significance levels of 0.05,0.01, and 0.001;
6
ns indicates that significance level exceeds 0.05.
7 8 1 a The superscripts in this column have the same meaning as that in Table 3 . distribution for the three transition zone catchments; plots (d) and (e), for the two loess hilly-gully 5 catchments; and plots (f) and (g), for the two rocky mountain catchments. 6
